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@ Aseptic valve construction. 

(|7) In an aseptic valve construction, a valve body 
(36) having an inlet flow passage (42) and at 
least one outlet flow passage (43, 44), said valve 
body (36) having a valve seat (47) surrounding 
the inlet flow passage (42). said body (36) hav- 
ing an opening (46) therein in alignment with 
the inlet passage (42) and in coinmunication 
with the inlet passage (42) and with said at least 
one outlet pasage (43, 44). said body (36) having 
a shoulder providing a shoulder seat (73) sur- 
rounding said opening (46), an actuator sleeve 
(76) adaptBd to be secured to said valve body 
(36), a shaft (91), means mounting said shaft 
(91) in said sleeve (76) to pemnit axial movement 
of said shaft (91) in said sleeve (76), a diap- 
hragm (66) removably secured to said shaft (91), 
said diaphragm (66) having a portion movable 
into engagement with the valve seat (47) sur- 
rounding the inlet passage (42), diaphragm 
actuator means (89) engaging said shaft (91) for 
causing axial movement of said shaft (91) for 
moving said diaphragm (66) between open and 
closed positions with respect to said valve seat 
(47)' whereby in a dosed position said diap- 
hragm (66) interrupts the flow of a liquid from 
the inlet pasage (42) through the outlet passage 
(43, 44) and in an open position permits the flow 
of liquid from the Inlet passage (42) to the outlet 
passage (43, 44) and means for preventing rota- 
tion of said diaphragm (66) as said , shaft (91) is 
actuated to cause movement of said diaphragm 
(66) between open and dosed positions, said 
diaphragm (66) having a portion engaging the 
shoulder seat (73) which is retained in engage- 
ment with the shoulder seat (73) during move- 
ment of the diaphragm (66) between open and 
dosed positions. 
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This invention relates to an' aseptic valve con- 
struction and more particularly to an aseptic valve 
construction for use as tank outlet valves and piping 
valves. 

Tankoutletvalves have heretofore been provided 
in the United States by Steridose Systems, Inc. Swed- 
ish Patent Publication No. 8404623-4 shows the con- 
struction of such a valve. In the past it has been found 
that the Steridose Systems, Inc. valves have certain 
disadvantages. For example, It has been found that 
certain embodiments of the valve have failed to drain 
property and have undesirably retained liquid therein. 
A two-part actuator sleeve is utilized in such valves 
which has been found to inadvertently become un- 
screwed. The diaphragrns in such valves are attached 
so that they can accidentally snap off the actuator 
shaft Dual bellows are utilized with the diaphragms 
which are difficult to clean when the diaphragms and 
dual bellows are in full open position. Therefore there 
is a need for a new and improved tank outlet valve 
which overcomes the above-named disadvantages. 

In genera! it is an object of the present invention 
to provide an aseptic valve construction which has ex- 
cellent seals. 

Another object of the invention Is to provide a 
valve construction of the above character which 
drains completely. 

Another object of the invention is to provide a 
valve construction of the above character which will 
drain completely in either "KNOB UP" or "KNOB 
DOWN" position. 

Another object of the invention is to provide a 
valve construction of the above character which can 
have a diameter greater than one and one-half in- 
ches. 

Another object of the invention is to provide a 
valve construction of the above character in which the 
diaphragm bellows will not snap in one direction or an- 
other during opening of the valve construction. 

Another object of the invention is to provide a 
valve which cannot become disassembled by merely 
turning the actuator knob too far in either direction. 

Additional features and objects of the invention 
will appear in the following description in which the 
preferred embodiments are set forth in detail In con- 
junction with the accompanying drawings. 

FIGURE 1 is an isometric view of an aseptic valve 
construction Jn the form of a tank outlet valve having 
one go*" outlet incorporating the present invention 
showing certain parts in the cross-section. 

FIGURE 2 is an enlarged cross-sectional view of 
a tank outlet vaWe similar to that shown in Figure 1 but 
with which is provided with two 90'' outlets. 

FIGURE 3 is an enlarged cross-sectional view of 
the construction of the lip in one of the seals utilized 
in the tank outlet vake shown in Figure 2. 

FIGURE 4 is a cross-sectional view of another 
embodiment of an aseptic valve construction in the 



form of a pipe valve incorporating the present inven- 
tion. 

FIGURE 5 is a cross-sectional view taken along 
the line 5-5 of Figure 4. 
5 FIGURE 6 is a cross-sectional view showing a dif- 

ferent embodiment of the diaphragm shown in Figure 
2 which is particularly adapted for use with larger size 
valves. 

In general, the aseptic construction valve of the 
10 present invention is comprised of a valve body having 
an inlet and at least one outlet The valve body has a 
valve seat surrounding the inlet. The valve body has 
an opening therein in alignment with the inlet and in 
communication with the inlet and the outiet. A shoul- 
15 der is provided in the body which surrounding that 
opening. A shaft is disposed in the opening. An actua- 
tor sleeve surrounding the shaft and is secured to the 
valve body. Means is provided to permit axial sliding 
of the shaft in the actuator sleeve. Means is secured 
20 to the shaft to prevent rotation of the shaft. A dia- 
phragm is mounted on the shaft and is fonmed with a 
portion to engage the shoulder and form a seat there- 
with. The diaphragm is also formed with another por- 
tion movable into and out of engagement with the 
25 valve seat to interrupt or permit flow through the Inlet 
into the valve body and through the outiet The dia- 
phragm and the valve body are constructed In such a 
manner so that when said portion of said diaphragm 
moves into engagement with the valve seat, the vah^e 
30 will drain completely through the outiet 

More particulariy as shown In Figure 1 , the asep- 
tic valve construction of the present invention takes 
the form of a process outiet valve 1 1 having a single 
go° outiet, or alternatively as shown in Figure 2 a tank 
35 outiet valve 12 having two 90*" outiets. Both of the 
valves 1 1 and 12 are constmcted in a similar manner 
except that one is provided with two outiets rather 
than one outiet They also differ as hereinafter descri- 
bed in that in Figure 1 the outlet valve 11 is provided 
40 a flanged Inlet and in Figure 2, it is provided with a 
welded inlet. The tank outiet valve 1 1 is provided with 
a valve body 16 which has an inlet 17 and at least one 
outiet IB. The inlet 17 and outlet 18 are provided with 
flange 21 which are adapted to receive flat gaskets 
45 with integral 0-rlng sections (not shown). 

The valve body 16 is provided with an annular 
valve seat 22 which circumscribes the inlet flow pas- 
sage 23 and the inlet 17. The valve body 16 is provid- 
ed with an opening 16 which is opposite of the Inlet 
50 flow passage 23 and is in alignment therewith. The 
opening 26 is in communication with the flow passage 
23 as well as a flow passage 27 provided In the outlet 
18. Diaphragm means 31 is provided for closing the 
opening 26 in the body and also for movement into 
55 and out of engagement with the inlet valve seat 22 for 
controlling the flow of liquid from inlet passage 23 
through the outlet passage 27. 

The tank outiet valve 1 2 shown in Figure 2 is con- 
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stmcted in a manner similar to the tank outlet valve 1 1 
shown In Figure 1 and is provided with a valve body 
36 having an inlet 37 and having first and second out- 
lets 38 and 39 extending at right angles to the inlet 37 
and being aligned with each other. The inlet 37 is in 
the fom of a tank fitting that is adapted to be welded 
into the bottom wall 40 shown in broken lines of a tank 
(not shown). The inlet is provided with a truncated 
cone-shaped passage 41 that is adapted to open into 
the tank and extends into a cylindrical inlet passage 
42 which is in communication with the outlet flow pas- 
sages 43 and 44 provided in the outlets 38 and 39. 
The valve body 36 is provided with an opening 46 
which is opposite the inlet flow passage 41 and is ax- 
lally aligned therewith. The valve body 36 is also pro- 
vided with an annular valve seat 47 which 
circumscribes the cylindrical inlet flow passage 42. 
When the tank outlet valve is opened, fluids in the tank 
flowing directly into the conical passage way of inlet 
flow passage 41 and thence to the outlet passages 43 
and 44. 

Diaphragm means 31 of the type hereinbefore de- 
scribed is utilised for cloning the opening 46 in the 
valve 12 and for forming a seal with the valve seat 47 
to intenrupt communication between the inlet flow pas- 
sage 41 and the outlet flow passages 42 and 43. 

Outlet fittings 51 and 52 are secured to the outlets 
38 and 39 by suitable means such as welding. Flang- 
es 54 and 56 are formed integral with the outlet fittings 
51 and 52. The flanges 54 and 56 are provided with 
annular recesses 57 which are semi-circular in cross- 
section. The flanges 54 and 56 are adap}ted to be se- 
cured to other mating flanges. For example, a mating 
flange 58 with a flat gasket with integral O-ring section 
59 forms a liquid-tight seal with the outlet 52 by a re- 
movable sanitary clamp 61 of a conventional type, 
such as one manufactured by Tri-CIover, Inc. of Ke- 
nosha, Wisconsin 53141. The flange 54 can be con- 
nected to another mating flange (not shown) In a 
similar manner. 

The diaphragm means 31 consists of a dia- 
phragm 66 which is made of a suitable material such 
as a medical grade silicone rubber. The diaphragm 66 
is provided with an upper portion 66a which Is provid- 
ed with a planar surface 67 that extends across the in- 
let passage 23 of the valve 1 1 and the inlet passage 
41 of the valve 12. The planar surface 67 adjoins an 
outwardly and downwarcfly inclined annular surface 
68. The head or upper portion 66a is fonmed integral 
with the intenmediate portion or bellows portion 66b of 
the diaphragm which is of smaller diameter and is con- 
voluted In an axial direction. The portion 66b adjoins 
a circular base portion 66c which has an annular pla- 
nar surface 69 which is adapted to be moved into 
alignment with the outlet flow passages 43 and 44 for 
purposes hereinafter described. 

The base portion 66c is also provided with a 
downwardly and outwardly inclined annular surface 



71 which is adapted to engage an annular inclined 
shoulder valve seat 72 provided in the valve bo6y 16 
of the valve 11 which circumscribes the opening 46 
and similariy engages a shoulder valve seat 73 pro- 

5 vided in the valve body 36 of the valve 1 2 and circum- 
scribes the opening 46 therein to provide primary axial 
seals between the diaphragm 66 and the valve bodies 
1 6 and 36. A detail view of the shoulder valve seat 73 
provided on the valve body 36 of the valve 12 is shown 

10 in Figure 3. As shown thereon, the shoulder valve seat 
73 is the form of ari annular surface 73a which is in- 
wardly and upwardly inclined at a suitable angle, as 
for example, an angle of 25** from the horizontal with 
an innermost annular lip 73b which is inclined down- 
ed wardly slightly from the annular surface 73a at a suit- 
able angle, as for example, 15** from the horizontal to 
provide an improved seal with the diaphragm 66 par- 
ticulariy in the region of the lip 73b. 

The diaphragm 66 is provided with a portion 66d 

20 which adjoins the base portion 66c and depends 
downwardly therefrom and adjoins a radially extend- 
ing portion 66e having an enlargement 66f formed 
therein which fonms a secondary radial seal between 
the diaphragm 66 and the valve bodies 18 and 36. The 

25 portions 66e and 66f of the diaphragm 66 are formed 
in the outer margin of the diaphragm 66 and art clamp- 
ed between an actuator sleeve or actuator housing 76 
and the valve body 16. The actuator sleeve is provid- 
ed with a flange 77 which underiies the outer margin 

30 of the valve body 16 for valve 11 and the outer margin 
of the valve body 36 for valve 12 and which is clamped 
into engagement with the outer annular margin 
formed by the portions 66e and 66f of the diaphragm 
66 by a sanitary clamp 79 of a conventional type. 

35 The actuator sleeve 76 Is provided with a dia- 

phragm shoulder support member 81 which is seated 
within a cylindrical recess 82 provided in the dia- 
phragm 66 and underiies the base portion 66c of the 
diaphragm 66. A diaphragm insert 83 is provided with- 

40 in the diaphragm 66 and is formed of a suitable ma- 
terial such as stainless steel. The insert 83 consists 
of a head 84 which Is seated within the head portion 
66a of the diaphragm 66 and a stem 86 which extends 
downwardly therefrom. . 

45 Diaphragm actuator means 89 Is provided in the 

actuator sleeve 76 and consists of a shaft 91 mounted 
for axial movement in the actuator sleeve 76. The 
shaft 91 has Its upper end portion 91a threaded so it 
is adapted to threadably engage, the threaded bore 90 

so stem. 86 of the Insert 83 in the diaphragm 66. Means 
. Is provided for preventirig rotation of the shaft 91 with 
respect to the diaphragm 66 so that the diaphragm 66 
will not rotate. Such means consist of a key sleeve 92 
seated within a bore 93 provided In the actuator 

55 sleeve 76. The key sleeve 92 is provided with a bore 
94 through which the shaft 91 extends. A key 96 is 
provided for preventing rotation between the shaft 91 
and the key sleeve 92 while pemnitting axial move- 
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ment of the shaft 91 with respect to the key sleeve 92. 
The key 96 is seated in a key way 97 provided in the 
shaft 91 and In a key way 98 provided in the key 
sleeve 92. An anti-rotation pin 101 is seated within a 
bore 102 provided in the key sleeve 92 near the outer 
margin thereof and extends axlally thereof into a bore 
103 provided in the actuator sleeve 76 to prevent ro- 
tation of the key sleeve 92 with respect to the actuator 
sleeve 76. A guide bushing 106 is mounted within a 
bore 107 provided in the actuator sleeve 76 and car- 
ries O-ring seals 1 08 and 1 09 In which O-ring seal 1 08 
engages the shaft 91 and the O-ring 109 engages the 
actuator sleeve 76. A nut 1 1 1 threadably engages the 
threaded lower extremity 91b of the shaft 91 and is 
provided with a flange 112 which engages a thrust bail 
bearing assembly 113. The assembly 113 engages 
the key sleeve 92 to hold the key sleeve 92 in place 
so it cannot move axially within the bore 93. The nut 
1 11 is held in place by another thrust ball bearing as- 
sembly 1 14. The ball bearing assembly 114 is held In 
position within the bore and in engagement with the 
flange 112 by snap ring 116 seated in the actuator 
sleeve 76. 

Means Is provided for causing operation of the 
diaphragm actuator means 89 to cause axial move- 
ment of the shaft 91 and consists of a knob 121 of a 
size adapted to be grasped by a human hand. A set 
screw 1 22 extends through the knob and engages the 
nut 111 for causing rotation of the nut 111 and to 
thereby cause axial movement of the shaft 91 . An O- 
ring 123 is provided for establishing sealing engage- 
ment between the shaft 91 and the knob 121. A sleeve 
1 24 is provided on the shaft 91. It can be formed of a 
suitable material such as anodized aluminum to pro- 
vide a bright color such as gold. The shaft 91 extends 
through the knob 121 and the distance that the jack 
screw91 with its colored sleeve 1 24 extends out of the 
knob 121 indicates the position of the valve with re- 
spect to its being opened or closed. By way of exam- 
ple, if the valve is fully open, the shaft 91 will extend 
out of the knob 121 a quarter of an Inch for a one inch 
valve and three-quarters of an inch for a two inch 
valve. Aleak indication vent 126 is provided in the ac- 
tuator sleeve 76 and is in communication with a pas- 
sageway 127 provided in the diaphragm shoulder 
support member 81 to provide an indication that a leak 
has occurred through the diaphragm 66. 

Operation and use of the tank outlet valves 1 1 
and 12 shown in Figures 1 and 2 may now be briefly 
described as follows. Let it be assumed that it is de- 
sired to utilize the tank outlet valves 11 and 12 on 
tankis utilized for aseptic processing of materials such 
as those utilized in making pharmaceuticals. Also, let 
it be assumed that the valves 1 1 and 12 have been 
formed of materials suitable for such aseptic use such 
as ASME SA 479 31 6L stainless steel for the metal 
parts and HBP XIX Qass VI implantable silicone for 
the diaphragm 66 and that the valves 1 1 and 12 have 



been assembled by the use of sanitary clamps 79. - 
The clamps 79 serve to clamp the actuator sleeve 76 
to the valve body 1 6 of the valve 1 1 and the valve body 
36 of the valve body 1 2 to firmly clamp the outer mar- 
5 gin comprised of the portions 66e and 66f of the dia- 
phragm 66 between the same. At the same time, the 
diaphragm shoulder support 81 urges portion 66c and 
the sealing surface 71 of the diaphragm 66 into en- 
gagement with the shoulder seat 72 or 73 to establish 
10 the primary axial seal hereinbefore described. 

Let is be assumed that the head portion 66a of the 
diaphragm 66 is. out of engagement with the seat 22 
of the valve 1 1 and the seat 47 of the valve 1 2 and that 
it is desired to interrupt the communication between 
15 the Inlet flow passage 23 and the outlet flow passage 
27 of the valve 11 and the inlet flow passage 42 and 
the outlet flow passages 43 and 44 of the valve 12. 
The operator grasps the knob 121 and rotates the 
same in a clockwise direction to cause the nut 1 1 1 to 
20 rotate on the shaft 91 to move the shaft upwardly as 
viewed in Figure 2 which moves the insert 83 upward- 
ly as well as the head portion 66a of the diaphragm 66 
toward the inlet 4)assage 41. The force applied to 
move the head portion 66a toward the inlet passage 
25 41 must be sufficient to overcome the pressure of the 
liquid in the tank connected to the inlet passage 41. 
Additional rotation of the knob 121 is continued until 
the surface 68 of the head poriion 66a is moved into 
engagement with the valve seat 47 to form a positive 
30 liquid tight seal. The thoistforces which are generated 
in such a valve cloning operation are transferred from 
the insert 83 through the shaft 91 to the nut 112 and 
to the thrust ball bearing assembly 114 which is held 
in place by the snap ring 116 retained in the actuator 
35 Sleeve 76. As pointed out previously, the shaft 91 Is 
prevented from rotation by the anti-rotation in 101 and 
thus can only move in an axial direction when the knob 
121 is rotated. 

Let it be assumed that it is desired to open the 
40 valves 1 1 and 12. This can be accomplished by rotat- 
ing the knob 121 in an opposite or counter-clockwise 
direction to rotate the nut 111 in a counter-clockwise 
direction to apply thrust forces to the ball bearing as- 
sembly 1 1 3 to nnove the shaft 91 downwardly and out- 
45 wardly to thereby break the seal between the ssurface 
68 and the annular valve seat 47. As the head portion 
66a is moved toward an open position flow is permit- 
ted between the inlet flow passage 41 and the outlet 
flow passages 42 and 43 in the valve 12 shown in Fig- 
50 ure 2 or alternatively from the Inlet flow passage 23 
through the outlet passage 27 of the valve 1 1 shown 
in Figure 1 . If for example, a tank is being drained, the 
liquid In the tank will flow through the outlet passages 
and will flow completely out of the valve because the 
55 top surface 69 of the diaphragm 66 is at the same level 
as the flow passages 42 and 43. 

The guide bushing 106 with Its O-rings 108 and 
1 09 serves to provide a seal so that in case of rupture 
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of the diaphragm 66 it will serve as a secondary sea! 
to keep liquid product passing through the passages 
41 . 42 and 43 from coming into contact with the oper- 
ating parts of the diaphragm actuator moans 89. In 
case there is such a rupture of the diaphragm 66, the 
presence of a liquid between the diaphragm 66 and 
the member 81 will become known because the liquid 
will leak out of the vent hole 1 26 and be readily visible 
externally of the valve 12. The vent hole 126 also pro- 
vides additional insurance that liquids will not pass 
into the operating mechanisms of the diaphragm ac- 
tuator means. 

The diaphragm 66 provides a double axial seal 
which assures absolute product Isolation. The vaive is 
self- draining which assures that no product remains 
within the valve. The diaphragm is constructed in such 
a manner so that it can be readily changed. This can 
be accomplished by separating the actuator sleeve 76 
from the valve body 36. As soon as this has been ac- 
complished, the diaphragm can be grasped in one 
hand and the knob 121 in the other hand and the dia- 
phragm 66 with the insert 83 thereon can be unthread- 
ed from the upper extremity of the shaf 91 by 
counterclockwise rotation of the diphragm 66. A new 
diaphragm with insert therein can be then threaded 
onto the shaft Thereafter, the actuator sleeve 76 can 
be secured to the valve body 36 by the sanitary clamp 
79. 

Auxiliary ports are provided which make It possi- 
ble to provide a steam lock product integrity or serial 
transfer of product. Also It permits cleaning of the 
valve assembly without access to the tank in which 
the valve is mounted. 

Another aseptic valve construction incorporating 
the present invention is shown in Figures 4 and 5 In 
which a pipe valve 136 is provided which can be 
mounted in any desired orientation. It consists of a 
vaive body 137 which is similar to the valve body 36 
of the valve 12. It consists of a cylindrical portion 137a 
which is provided with an inlet 138. The inlet 138 pro- 
vides an inlet flow passage 139 which is very short as 
for example, on the order of 1/1 6th of an inch which 
. is in communication with an outlet flow passage 141 
provided in an outlet 142 extending substantially at 
right angles to the Inlet 138. It Is also In communica- 
tion with a cleaning port 143 provided in an outlet 144 
diametrically opposite the outlet 142. 

The valve body 137 is provided with an annular 
valve seat 146 which circunr^crlbes the inlet flow pas- 
sage 139. The valve body 137 is also provided with a 
large opening 147. which is opposite the inlet flow 
passage 139 which is adapted to receive diaphragm 
means 31 of the type hereinbefore described which is 
adapted to engage the vaive seat 146 and also is 
adapted to engage the annular shoulder seat 148 pro- 
vided on the shoulder 149 fonmed in the vaive body 
1 37 to provide primary and secondary seals of the 
type hereinbefore described and to thereby control 



the flow of liquids from the inlet fiow passage 139 ' 
through the outlet flow passage 141. 

A cylindrical pipe section 151 is formed integral 
with the valve body 137 and is provided with a flow 

5 passage 152 which extends therethrough in a direc- 
tion which is at right angles to the inlet flow passage 
139. Flanged pipe connectors 156 and 157 are se- 
cured to the pipe section 151 by suitablei means such 
as welding and are adapted to be connected to other 

10 pipe sections by suitable means such as the sanitary 
clamps hereinbefore described. Similar type flanged 
pipe connectors' 158 and 1 59 are mounted on the out- 
let 142 and on the outlet 144 and also are adapted to 
be connected to pipe sections by sanitary damps (not 

IS shown). 

The pipe valve 136 can be used and operated in 
the same nianner as the tank outlet valves 11.12 
hereinbefore described. The pipe valve 136 can be 
connected directly into a pipe line so that the valve 

20 seat 1 46 becomes a part of the bottom side of the pipe 
line depending upon the orientation of the pipe line. 
As for example, the outlet 142 can be used for remov- 
ing samples of product from the pipe line whereas the 
other outlet 144 can be utilized for cleaning the valve 

25 while the valve is in a closed position. Thus the pipe 
vaive 136 can be utilized as a valve In the convention- 
al sense and also can be utilized as an isolation de- 
vice to provide additional utility. 

It should be appreciated that one of the principle 

30 features of the pipe valve 1 36 is that it has a very short 
inlet, i.e., the 0.159cm (1/16") inlet flow passage 139 
so that there is very little dead space which could pos- 
sibly entrap product The pipe valve 136 because of 
the construction, can take the place of a conventional 

35 arrangement in which nonmally a tee would be cut into 
the pipe line and then a valve connected to the pipe 
line. This has a disadvantage In that there would be 
considerable dead leg bet\veen the valve seat face 
and the edge of the flow path in the pipe line. This 

40 dead leg would have a tendency to entrap product so 
that it would not move and become rancid or stagnant 
The pipe valve 136 of the present Invention over- 
comes this distinct disadvantage in that It provides a 
takeoff valve and a tee incorporated into a single 

45 valve having a very small, or in other words, minimal 
dead space in the form of the 0.159cm (1/1 6th") long 
inlet flow passage 139. Thus the construction of the 
pipe vaive 136 makes It possible to place a valve seat 
on the edge of a pipe so that there Is no wasted space 

so making it possible to open the valve and take out a 
sample out of the pipe and close the valve again with- 
out any substantial effect on the flow of product 
through the pipe. In this way, clean samples can be 
taken from the pipe line which is particularly important 

55 for pharmaceutical and biotech uses. Such samples 
can be taken without threatening the sterility of the 
product flowing through the. pipe line. After a sample 
has been taken out, and the valve is closed, sterility 
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is reestablished in the valve by cleaning the valve by 
introducing a suitable cleaning agent as for example, 
steam through the cleaning port 143. The pipe valve 
is then sterile for the next sample withdrawal. After the 
next sample has been withdrawn, the pipe valve again 
can be sterilized in the same manner. 

It should be appreciated that the aseptic valve 
construction of the present invention can be utDlzed in 
conjunction with a cylinder or motor driven actuator of 
the type which is conventionally available in place of 
the manually operated knobs provided on the valves 
shown In Figures 1 and 2. A conventional motor driven 
actuator can be utilked to operate the valve by re- 
vamping the shaft to accommodate the motor driven 
actuator In place of the knob. 

Utilizing the construction hereinbefore described 
in conjunction with the building of valves of 3.81 cm(1 
1^ Inch) diameter and greater, it has been found that 
the diaphragm 66 when the convoluted or bellows por- 
tion 66b is being compressed during opening of the 
valve by movement of the diaphragm away from the 
valve seat 47, that the convoluted or bellows portion 
has a tendency to snap into one direction or the other 
toward the portion 68a or toward the portion 66c rather 
than bowing outwardly into a smooth symmetrical 
curve and therefbiB making It difficult to clean out the 
valve because of the possibility of entrapping material 
within the snapped together portions of the diaphragm 
when the valve is moved to an open position. To pre- 
vent this from occurring, diaphragm means 171 is pro- 
vided as shown in Rgure 6. The diaphragm means 
171 is comprised of a diaphragm 172 made of a suit- 
able material such as medical grade silicone rubber. 
The diaphragm 172 Is provided with an upper planar 
portion 172a which is provided with a planar surface 

1 73 that Is adapted to extend across the inlet passage 
of a valve in the same manner that the planar surface 
67 extends across the inlet passage of the valve as 
shown in Figure 2. The planar surface 173 adjoins an 
outwardly and downwardly inclined annular surface 

1 74 which forms a part of the upper portion 1 72a. The 
upper or head portion 172a is fonmed integral with an 
intermediate or bellows portion 172 which is of a 
smaller diameter and is convoluted in an axial direc- 
tion. The Intermediate convoluted or bellows portion 
1 72b adjoins a circular base portion 1 72 which has an 
annular planar surface 176 that is adapted to be 
moved into alignment with the outlet flow passages 
(not shown) in the same manner that the annular pla- 
nar surface 69 can be moved into alignment with out- 
let flow passages 43 and 44 in the construction shown 
in Ffgure 2. 

The base portion 172c is also provided with a 
downwardly and outwardly inclined annular surface 
1 77. The diaphragm 171 Is provided with a downward- 
ly depending portion 1 72d which adjoins a radially ex- 
tending 172e. The radially extending portion 172e is 
provided with a enlargement 172f which fbnms a sec- 



ondary radial sea! as hereinbefore described in con- 
junction with the diaphragm 66 as shown in Figure 2. 

In order to ensure that the convoluted or bellows 
portion 172b will bow outwardly in a uniform arcuate 

5 shape rather than snapping into one position or the 
other, a vee-shaped recess 181 having straight sur- 
faces extending circumferentiatly is provided in the in- 
ner wall of the convoluted or bellows portion 172b. 
Typically, the convoluted or bellows portion 172b 

10 would be of uniform cross section along its longitudi- 
nal length with the inner wall (not shown) following the 
smooth curvature of the outer convex surface 1 83. By 
providing a vee-shaped recess in the inner wall, there 
is provided a region of generally decreasing cross 

IS sectional area along the cnetral axis of the diaphragm 
171 from the ends of the diaphragm toward the mid- 
point of the convoluted or bellows portion 172b. Thus, 
the vee-shaped recess 1 81 has straight sides with an 
apex disposed equidistant between the ends of the 

20 convoluted portion 172b. This ensures that the dia- 
phragm 171 when the valve Is opened by moving the 
surface 174 away from the valve seat that it will bow 
outwardly in a smooth curve rather than snapping In 
one direction or the other. Since such a smooth curve 

25 is provided on the outer surface, the valve construc- 
tion utilbiing such a diaphragm when opened can be 
readily cleaned In the same manner as in the previous 
embodiments hereinbefore described. 

An insert 186 fonms a part of the diaphragm 

30 means 171 and consists of a head 187 which is dis- 
posed 'm the upper portion 172a, which is provided 
with a stem 188 which extends through the convolut- 
ed or bellows portion 172b and is adapted to be mated 
with the shaft (not shown) adapted to be threaded into 

35 a bore 198. 

It can be seen from the foregoing that the straight 
sides or walls 182 provided by the annular vee-shap- 
ed recess 1 81 fonmed in the convoluted or bellows 
portion of the diaphragm ensures even outward defor- 

40 matlon or bowing of the bellows portion 172b when 
the diaphragm 171 Is retracted during opening of the 
valve. This ensures that two exterior surfaces of the 
diaphragm wilt never meet and form a crevice which 
would make cleaning of the valve more difficult. 

45 It has been found that the diaphragm construction 

shown In Figure 6 is parclcuiariy desirable for valves 
greater than 3.81cm(1 1/2 inches) in diameter and in 
which the vertical travel of the bellows during move- 
ment of the valve between open and closed positions 

50 Is approximately 1.27cm(1/2 inch) or greater. This is 
particularly true with respect to valves 5.08cm (2 in- 
ches) in diameter and greater where there is travel of 
1.91cm (3/4 inch) and greater between the surfaces 
173 and 174 of the diaphragm between closed and 

55 open positions. 

From the foregoing it can be seen that there has 
been provided an aseptic valve construction which 
has many advantages. The valves are constructed In 
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such a manner that they can be readily inspected and 
cleaned. The diaphragm can be changed very rapidly 
when necessary. The valves particularly lend them- 
selves to sanitary operations permitting cleaning and 
steam sterilization with the valves In place: In other 
words the valves can be cleaned and steamed steril- 
ized without breaking the system once they are instal- 
led. Since the diaphragm is not subjected to rotary 
action during operation of the valve, there is no ten- 
dency for the diaphragm to become scarred and/or 
abraded by such rotary action. Greatly improved seal- 
ing is achieved with the diaphragm because of its 
three-dimensional shape. 



Ciaifns 

1. In an aseptic valve constructlont a valve body 
having an inlet flow passage and at least one out- 
let flow passage, said valve body having a valve 
seat surrounding the Inlet flow passage, said 
valve body having an opening therein In align- 
ment with the inlet passage and with said at least 
one outlet passage, said valve body having a 
shoulder providing an annular shoulder seat sur- 
rounding said opening, said shoulder seat having 
an inwardly and upwardly inclined annular sur- 
face and an innermost lip which Is inclined down- 
wardly from, the annular surface, an actuator 
sleeve adapted to be secured to said valve body, 
a shaft, means mounting said shaft in said sleeve 
to penmit axial movement of said shaft in said 
sleeve, a diaphragm, means removably securing 
said diaphragm to said shaft, said diaphragm hav- 

. ing a first sealing portion movable into engage- 
ment with the valve seat surrounding the inlet 
passage, diaphragm actuator means engaging 
said shaft for causing axial movement of said- 
shaft for moving said diaphragm between open 
and closed positions with respect to said valve 
seat whereby in a closed position said diaphragm 
Interrupts the flow of a liquid from the inlet pas- 
sage through the outlet passage and in an open- 
ing position permits the flow of liquid from the Inlet 
passage to the outlet passage and means for pre- 
venting rotation of said diaphragm as said shaft is 
actuated to cause movement of said diaphragm 
between open and closed positions, said dia- 
phragm having a second sealing portion engag- 
ing the shoulder seat which is retained in 
engagement with the shoulder seat during move- 
ment of the diaphragm between open and closed 
positions. 

2. A valve construction as in Claim 1 wherein said 
diaphragm has an annular planar portion which 
lies in a plane which is substantially flush with the 
outlet passage so that the valve construction will 



drain completely when the diaphragm is moved to 
an open position. 

3. A valve construction as in Claim 1 or Claim 2 
5 wherein a metallic insert is provided within said 

diaphragm and wherein said shaft is removably 
mounted in said insert. 

4. A valve construction as in any preceding claim 
10 wherein said shoulder seat is provided with a 

raised lip portion at its innermost extremity. 

5. A valve construction as in any preceding claim to- 
gether with a shoulder support member mounted 

15 within the diaphragm and serving to move the dia- 

phragm into engagement with the shoulder seat. 

6. A valve consitruction as in Ctaitm 5 together with 
a bleed hole extending through said shoulder 

20 support member and extending to ambient. 

7. A valve construction as in any preceding claim to- 
gether with a key sleeve disposed within the ac- 
tuator sleeve and cooperative key means 

25 extending between the key sleeve and the shaft 

for preventing rotational movement of the shaft 
with respect to the key sleeve but permitting axial 
movement of the shaft with respect to the key 
sleeve and means for retaining the key sleeve In 

30 a fixed rotational position with respect to the ac- 

tuator sleeve. 

8. A valve constmction as in any preceding claim to- 
gether with a position Indicator means mounted 

35 on the shaft for visually indicating whether said 

diaphragm is in an open or closed position with re- 
spect to the valve seat. 

0. A valve construction as In any preceding claim 
40 wherein said actuator means Includes a nut 

threaded on said shaft and means for retaining 
said nut In said actuator sleeve whereby upon the 
rotation of said nut said shaft is moved axially. 

45 10. A. valve construction as in Claim 9 wherein said 
nut is provided with a flange together with bearing 
means disposed within the actuator sleeve and 
engaging opposite sides of the flange and means 
disposed within the actuator sleeve for retaining 

50 said bearing means in engagement with opposite 

sides of the flange. 

11. A valve construction as in Claim 9 or Claim 10 
wherein said actuator rneans includes a knob se- 
55 cured to said nut for rotating said nut 

1,2. A valve, construction as in Claim 11 together with 
a wiper seal disposed within the knob and engag- 
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ing the exterior surface of the actuator sleeve and 
serving to inhibit the passage of liquid between 
the actuator sleeve and the knob, 

13. A valve construction as in any preceding claim 
wherein said valve body includes first and second 
outlet passages, one of said outlet passages 
serving as a cleaning passage to permit cleaning 
of the valve construction during the time the dia- 
phragm is In a closed position with respect to said 
valve seat. 

14. A valve construction as in any preceding claim to- 
gether with means connected to said body for es- 
tablishing communication with the inlet passage. 



15. 



A valve construction as in Claim 14 wherein said 
means connected to said valve body for estab- 
lishing communication with said inlet passage in- 
cludes a pipe section extending along an axis 
which is perpendicular to the axis of the outlet 



16. A valve construction as in Claim 15 wherein said 
pipe section is fomned Integral with said valve 
body to provide an inletflow passage which Is rel- 
atively short In length. 

17. A valve construction as In Claim 15 or Claim 16 
wherein said body is provided with a cleaning port 
communication with the outlet passage. 

18. A valve construction as in any preceding claim 
wherein said diaphragm has an annular convolut- 
ed portion which Is normally bowed outwardly and 
which when the diaphragm is moved from a 
closed position to an open position, the convolut- 
ed portion will be bowed outwardly to a greater 
extent 

19. A valve construction as in Claim 18 wherein the 
convoluted portion is provided with a smooth con- 
vex outer surfece. 



vee-shaped recess has an apex which is dis- 
posed equidistant between the ands of the con- 
voluted portion. 

5 24. In an aseptic valve construction, a valve body 
having an inletflow passage and at least one out- 
let flow passage, said valve body having a valve 
seat sunrounding the Inlet flow passage, said 
valve body having an opening therein in align- 
10 ment with the Inlet passage and in communication 

with the inlet passage and vnth said at least one 
outlet passage, said body having a shoulder pro- 
viding a shoulder seat surrounding said opening, 
a diaphragm having a surface adapted to be 
15 moved into engagement with said valve seat and 

having another surface in engagement with said 
shoulder seat, said diaphragm having an annular 
convoluted portion extending between the sur- 
face engaging said valve seat and the surface en- 
20 gaging said shoulder seat, said convoluted 

portion of said diaphragm having an annular out- 
wardly bowed portion having a smooth convex 
outer surface and having a cross section which Is 
non-uniform to provide a region of reduced cross 
25 section substantially equidistant from the ends of 
the convoluted portion to ensure that the convo- 
luted portion will bow outwardly in a uniform man- 
ner when the surface of the diaphragm is moved 
away from the valve seat and serving to prevent 
30 the convoluted portion from snapping into one 

position or the other. 

25. A valve construction as in Claim 24 wherein the 
convoluted portion of said diaphragm is provided 
35 with an Inner surface which is substantially vee- 
shaped in cross section and wherein the apex of 
the vee Is substantially equidistant from opposite 
ends of the convoluted portion. 



40 



20. A valve construction as in Claim 1 9 wherein the 45 
convoluted portion is provided with an inner sur- 
face which is concentric with the outer convex 
surface to provide a convoluted portion which is 
generally of uniform cross section. 

so 

21. A valve construction as in Claim 20 wherein said 
vee shaped inner surface has straight sides. 

22. A valve construction as in Claim 21 wherein said 
surface is generally vee-shaped with straight 55 
sides. 

23. A valve construction as In Claim 22 wherein said 
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